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Abstract of JP2000028462 

PROBLEM TO BE SOLVED: To prevent reduction in 
detection sensitivity due to parasitic capacitance and to 
prevent the mixing-in of external noise due to 
electrostatic coupling in the case of a pressure sensor, 
etc. SOLUTION: A guard electrode 116 is provided in 
the main surface of a semiconductor substrate 100, 
and a fixed electrode 1 1 1 is formed on it via an 
insulating layer. A cavity is further formed on it by a 
diaphragm, and a movable electrode 161 is formed 
between the layers of the diaphragm. A substrate 
through hole 190 is provided from the subordinate 
surface of the substrate 100 to the cavity. An 
operational amplifier to drive so as to make the 
potential of the guard electrode 1 1 6 equal to the 
potential of the fixed electrode 1 1 1 is provided to 
convert changes in the capacities of the fixed electrode 
111 and the movable electrode 161 into a voltage 
directly related to the displacement of the diaphragm. 
As it is possible to make the effective capacitance 
between the fixed elected 111 and the guard electrode 
1 16 be of an extremely small value, it is possible to 
detect minute changes in capacity and to prevent 
reduction in sensitivity. In addition, it is possible to 
shield the fixed electrode 111 from electric lines of 
force arriving from the direction of the subordinate 
surface of the substrate 100. Furthermore, it is possible 
to arrange the circuit at the lower layer of the fixed 
electrode 111 and to miniaturize the device. 
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i. frtB**- iFW&<D±%ii l cBi&.2titcteMmt. tula 
»£-*- 

[ if 33® 2 ] «K©£*ffi±K: j&iR $ titcrt- fss 
t, «IK^-K«fi©J:a5(C»jaESti?a(ftiMI£. HUBS 
.«^B©±8PfcJ&j££*i7cB£Sfii<fc. h5IE*'- K«S 10 
©m&AifUiEB^S^CDSS&i^ L, < ft -5 cfc ^cfufB** 

m ejkkl**- oxmrn^i^ xnm z n 
tcmmo^mmm* h c 4 «t s s tifc +• ? ^ 

AS £ % JMfrr ZZt ZftW. t t s^gi. 

a>ft t>«t ^ K*ffi^i**ai^ *wi*awfcc t 

i"TSBi*3Bl. 2 f Et&©^&>£§g„ 
[I»*5I4 3 frSS«*HSSm«$ti/c^ft®Ei 20 
L . H!jfEililgWs^|g£MIE¥i£#*«{C Jfigi LtcCt 
£ T £IS#« 1 . 2 IBtt® 

iBi£©^&£Sg„ 

[fit^s 6 ] nmm (cm o a * nfcaimjBrtgpfcmiw 

Wfc ctitttir Sift** 1 . 2 Stt©£&£X. 
[St3}<JS7] MiBHSSffi©*^*^!^^:— ^(c-T 

t5r^S![<fr-5fS^Sl> 2 30 

1. 2 

[fPJ©»fflftt&HJ!] 
[0 0 0 1 ] 

«f«c. iisiftfti&a^umgsT&ffibT-ssvff-^t^ 

[0 0 0 2 ] 40 

76i&^£rfEttiEiSS$ *iT t» i#«S»WBSE*t >it 

mEg8&m&*7r;l>tcm-C$>Z>. M7 -e©li^!-fe> 
■y-©¥®HT-. i(ClfiOEg*Il/fcS-Cft5. 0 8 

t77Ai, f&Ste#^+7-7A©f|H©zSS1£Sg-t*£> 50 
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•SoJl&mS £#><£>. Efrfe>-*#«fi£S*rC(,»-£. 
[000 3] @9(J, CCJ:5KM?nfciS®gi 
oiSii«g©#figg$:^ffi-r€>fc«&©Sa:S£^felslS8 

4. ft*j. s9©^ssE^feHK«. m&JM<D-tm 

©J: 5 a»«|3 ^VlT^^TcitJ&Klft ,T UftU. 

C©Sm=i>7 r >1f«. 1gttJI*6££Lft(r>&©£liSfJg 

[0004] fie3fe©EE*-fe>-9-©^XS©mB§5r, M 
8 £#M L rt^Bjf s„ visas' y =i >#> h ft SS^io 

S^^U3©^^?r^Rg U fc© % , ££lrg©_Bc|fr 1 & 
ifiJil20£Jf5J?£-f £ (18a). 

[0005] ^(D^.mmo±K.mtmiAo(Dmm 

*»«ti (H8b). -€-©£flffi©±K:gi l « 

^tty-f^7^AJii50*^U. £6&t-S-©JhK:fiti 
^««uo€^BKT5„ *■©&> HI 1 ^HJliiofi. "5JS6 
meieii. ^i«WMi©«RSSR«:ffl«,»SpHWSy- 
F82*5d:0'TSP^S^i63^L. S&inrs (08 
c) . &lc, -e©^«®©±K^2iie^^-<i»7 7A 
Bl70£l?Ji£ O 7cf£. IS 2 tftWty -f t75 AH i70fe «fc 
xm 1 WMViZA^? =y Adi50?:©aL-C!»ttMl40(C 
jtT4SI«»A?Lio*»(Sr4 (I8d). 
[0006] >Xic. *e«i40*aswa«j«:i v^>tff 
^©^A?Lio^bT^Abr«4)li40 
mii^SBl20<t^liffi^ti^-f-t : 7 5A 
■l50OIBCC£E*»e*20*^fitr*. »2» 
i^tt ?-ft77 A)ll70*Sa 0 T pJ»)S@Ta51t^ffi 

^i63^-rS"5JSt!m@}g»?LrL<t. ^2,te,#tt^'i' + 

7 -5 A^170fc «fc O*^ 1 Ifi^tt^' + 7 -5 AJll50fe cfc O' 

-rzmismm&mittZBim-z <i8e). 

[00 0 7] yttC. ^©i^B©±(C^S)l=S:ffJ)SU7c 
^. ■5JS6m®TSI5S^»TFi63^6^IS6mS^?LrL* 

^ l x mm $ *i7c"5j»«s©m^sgT-i8i©^ i . m 

(H8 f ) . ^«c, ^©^A?Lio?:^±-r?»J; 

A?LloWiB*Sji:*+fP r 30iO-C»O. iStS (0 

8 g) . 

[0008] c©«fc^(c. ^£*©aj7j-b>-y-«. ^mm 
mmLxBjjmmmzm.w&j$,T2>m 1 mtmxj + 
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m 1 *&Sttt ^ A + 7 5 AH * «« U "C EESK«SfcM & 
[0 00 9 ] fi6*©EES-fe>* com 1 *<fctf*2*fi|»te 

^f77Al«^/c 

pjsbms i @sms#> 6 & 3 3 > 7 r > tosist« H 

R^T^o *>U, ffSS*S©IES*\ -fe>i^CD 

[0010] fie3fcOBE*-fe>lf ©pJ«r«ffiiHS«ffi<fc 
oritif]$n^ 0 swr, sw x , swt, swott **i 

HU^O^ill (HEP) S^CCjg^^n, LU^U 
©B#KT« (SEP) «*CCSS»SnS. CtObOZJy 

0, Eo«ffl*SEEr*S„ Cxtt, ^Jtt«Si6i<bHS . 

msrLD&5f e cr=f>7 r >ifi?^>^ , erf*, smm^sii 30 

tt, S^Siii<!:St^ioo^^T3>7 :r >1fr^'E>o ft! 

[001 1 ] #WC. H9CCSUfcBiS©A#«Jtt«M^* 
L/, SWr, SWx, SWf, SWo^ *ft*h±fl9««£ 

—77. ri>7 r >^CxCD"pri&m@l6l(Dm{i^JE 

t£<DX\ 3>f>fCx0lSlfQx('t Cx-Vb£& 
& e n>7*>1fCf©2o<Dffi^«:;W sr^SWfrjgfc 

■7-182 ±13 0 n>f r >1f Cf©fllf«-{fPt' 

C o#iI»tf A lO BS* 6 W 9 SI S ft T l> * ft:* , 50 
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* n ? ^ n SM Vc^LT'$)o fc*«<DH#S!KcB«<* ft 
[0012]^, ^P^lE^Vdod^H^6L^ 

{fcu swr, swx, swf. swo*\ ^ft-eftTfflg 

aHfntettS^ffltt:, SIPWiSAKD (-) ASSST- 
jfrfcHSWffiiniccrpJWT ( + ) lfwat^, 0 — 

75\ =i>7 i >1tCrCD^^mE^VbOC^^>/c^, *d 
/co/clS^fSIiQr ( = Cr- Vb) tCfc^ft 
K\ H3e«*ui*6aWil«BAi© (-) AAB?-«c 

Qr-Qx-Cr- Vb-Cx- Vb=Vb (Cr-Cx) 

UWot, n>f r >1f CftDS^HWEVcf 

Vcf=Vb (Cr-Cx) /Cf 

^UT, SSPMiSAKD (-) ASSIES 

6, S««EE£I^B©B*WEEo«:, ffi-K^SR 
U 

Eo=Vb (Cx-Cr) /Cf 

[0013] C^^c, *ny**ff«Vck#H<DJB 
Pb1«, 3>f>tCxiclM^iil, lo, n>f : > 

vctoWLowiaoff^msmEEoiUTasT*. * 

It, *n*^«IE»VclctfL©jrafifl«* raVf^lfC 
Eo= Vb (Cx-Cr) /Cf 

mEEoOfB^, H7tBI8©<fc^«:j|5aESti/cDl«f« 

EntnsnfcES©^KM«bfca*«EE<*«B*3 

[0014] 

Hi t Dii&m@<£> & t^/J^m as -r>f-^> 
*ti 6>oaF*#«s«*s»«as«<fc o^* < k gti 



[0015] _hfSfi^cDEE^i-fe>^Oci:^^m 
H§{£ L/cffi;ft7W#6 ftft t> £ to WH*s* o /Co ltJ5# 

©<fc5«c«Src«, IK£#<6< ft 4 i CO MB*** 0, 

■^cD^ffiffiijtcH u /c pjttm@i6ifc x z/mmm® sue 

CD««»tB*SEE*-fe>1f-K:*ftTfe, *©»Ktt«EEiH 

iisoMf*^ ffl ^ 4 c i r c <d mm zmfc u x 1 ^ & 

[0017] **?8tt. t<D& *> &fi£*©raH*«^ 30 
[0018] 

[IMMf^/cfeo^g] ±IB©ililI£»&-r£/c 

[0019] c©J:5«:«JsEUfcCi«:j:0, Sl^m® 

S/-^F*«*afcS»*ffllr»5Citt<* 
j£.~ct&/c&> x cfcO/MfcTsci^-cti. fur, 

SfcftJOicft*. 50 
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[0020] £/c, £gas«*, sg©iii±^M 

£tt/c;tf- FiSi, F«S<0±«Mc^j£Sftft:*8 
m§<D^ft#S5£mg©m{i <t 9 L < ft 5 <fc 5 13- F 

Lxmm^ l xmm £ n tcmmcD^mmm 

[0 0 2 1 ] c<OJ:5K:«JiiEU/cC<b&cJ;O..H5E^S 
t pJS&mfficDffi^EPSDJI^ft £ -<o««*«: J: o r^{b 
L/, £ ujftmffifr 6 ft £ ^ > -r > If CDPm^M 

»ffi«J£Jfi L r l > & <DX\ n > -r >1/(D^ J f mcc *3«EE 
Vex (-Qx/Cx) «*S#te<fcoT^CDffitt 

[0 0 2 2 ] @^m@<hgH5^ifiS[(Dra^*SM^ab4 

-c*t). @^m®iwttm^^ft^=?>7 ?r >-tf^#^ij 

tcft4. t<Dtc!sb, x<D±&m&im\L. s 

nEESQMKC4aUS*«ftA«Jt. Tftt>ft#mS 
SCxCO^bSipm^SCxCO^Si^tb^/h^ < ft 

Cc*- F«a*«A. C©//- F«fi*K»*atcJ:-5 

4/c^, a£ss&#-Fs&m(c»«nr<D9tts&sMi 
[0023] $ e»cc, se«ffi*ii&aAurHS«a^a 

ffl* > f - x j&s-KMc /h 3 W ti«, C cd 

«Ci*Jt*S. CCDJOOC-rSCiT?, a^m^cD 
IBMUSK«S< Lr«BSKfi«3^ <t^^Sg 

[0 0 2 4] Ltcf)^X s CO«|H«CJ:n«, i£lfi 

fc#«S*«:ffi«>T/h $ ft ffitC "C * 4 o 
[0 0 2 5 ] 3 6Gc\ ^7- Fmffi*ia6-r Sffitt^g© 
ffiA>f>b'-^?:/J^<-r5Cct', sfti^^a 



[0 02 6 ] 

«R©^*ffi±«cJKfiSStift:^-K*ffii, ME* 
-F«fficD±8|5«:JBflc3n/cJftJ»fli<!:. ME««WG>± 
fflCc^J5fc£ftfclI^«ffi£, ME*~ F*S©«tirt*W 

[0 02 7 ] *IWI(DBW&B2 CCE«©»9!tt, ^t£CD 
*affi_hCc»jSShfc*- F««i. ME*-F«ffi<D 

txtcWfcWMt, ME*— F«tt©«ffi#MBHJ©Mi 
cDH{£<t^L< fcSJ:5K:ME*- F«SS:iHBrrS« 

**«#«**- FmsriBK-rsii^ffflB*^ 

[0 02 8 ] *»W©8I*3H3 tcKK©»?8tt, 

K 2Ett<DX^atc*slvc. JW*&©W!UWB* 

[0 02 9 ] #«g&©»3SS4 teEi8©ffe|/§ra, IS^ 
n/c^lftSiiL, BqffitR9SitiH^m«lcrSB^9»S 

[0 0 3 0 ] 3369§©»3BS5 K:EKC!>lfeU§«> 

l , 2fi«(DSaj«tBfcfci>T\ MEBS«S©±S|5K: 

[0 0 3 1 ] *IHB<Dlt3ag6 {ce*fc©»»«, 

i, 2E«<DSE8«Bec*j<,>T\ OHSftfc 
*WBrtaJ«:«W*aEAOtexu* hu-> MKH 



C5) #H2 0 0 0-2846 2 

8 

[0 032] *«9!©ai3W17 KEiSODffcSBtt, »3jSB 

i, 2E««aaws««:*5^r. mebsksows* 

[0 0 3 3 ] *^K<DiS^8 lcnm<D§£Wte, 
1. 2E»©Sa»IB«:*a>T, #«£«<&t«HJfK>£ 
io MEH JBMfcBlflrr £ #S*K W ft CDT' *> 

[0 034] £TF, *»H<DSOtfiM^JBK:-3lar . H 1 
[0 03 5] (mi ©SSftOWBJB) 1 <D|HM 

[oo36]aui2it *^Bjom i ommomm 

[OO37]01<!;EI2 fC*Jt*r, S®100«, 
S/'j3>WS:5Ifit'*S. *-F3S««:u.5«\ * 

B5£m«iiifcJ:. ffi«i4i^™««fc» 1 *«Bia 
±3Bcctt % l ^^^^^AJii5o4, ilft 

2 a»*Jfi60<i: , »3»14©» 2^+77 A»170jCp 

40 ^t77A«, H3E«S©Hi*»f-i82i*- F«ffi 

■ficas. lsotassnaTLT**. ^tt^i4o«, is® 

[0 0 3 8 ]- Hffi**xnii. « l ^mniaor^^^n 

/cisis - f 112 1 % mmmmrmmm^xxst % 

*©±WCCRWfcH3E«SS8l*?Ll324«:^Ur, ^3 

aiwiisorjBSES n/cHSKffiotb^ffl^-i82tc2»3{pn 
so nHMtSiB3ii, m2^mni6orji L j/Sen/cDj 
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S6©ffl;fcffi^i8icc*fcftri*£. FSffiia6tt, 
F*SBii5"Cjej5£3 titclf- K«&y - Kn7<t , 

cc, H^m^iiai y - FU2 £ i^lST^g 

[0 03 9 ] ^CtC, B2*#IL^%, Sgl©gU&© 

^&&5XlSioo©£^ffi (Hffi±WJ) CDSl^SP^CC^ 

- Km® y - Ku7i , *f- F«ffiF»SSR»^ litffcjfc 

a^B^ofc^fc-r*. -e©±te. ^PA^i'OSlI 
mHno^*SUT, S^mSind:, H5E*SU-Fii 

»ffi*»ccwi:^ y ©ar 3 mmmi3o&mi&-r 20 

& (02 a) o 

[0040] mm<D^mm^mc. # y 5 f& £©w 

*m*l££l/T\ «Ht»i40*J^JSW4 (02 b) c ^ 
leo^itSLT, H£»e©ffi*iS?-i82*5<fc^-Fm 

(02 c) . iai±i*«cfflts/y 3>4£o»2 y-r 30 

J ryz?&mr?o*Jtii&?h (02 d) . 

[0041] mmmmT^mmm+i2.3te£&vjW)mM 

TSP^ffi^ i63fcd: F«ST»SgK»?-ii8tcS 
£?L£> S2#^:7 5ABl70fr693tt£. £Stffi£ 
mc^PA^^^3^m/H8o^r*SLr, nJBMlffi 

©k^st 181*5 cfc vassa© tB*s^i82*j<fc - 

Fmffi©ffl;£*^183©^tW©ffl 3 i#HJll80£&k5fe 

(02 e) 0 

[0042] mwMuocDmmotp'C^^ mm m 
®Tffl) ^6*»ffi<c^fc^ioo*Jtaor«ffiii 40 
40«:M5««Jtaai9(*»flW-S (H2f). 

il?Ll90^r^LT. «tt»l40S:IS^W«:affi»*U, fH 
3$fcft/Ii3o£lfr 1 5 ABi50©R8tt:gHHi4i£ 

JRttTS (02 s) e 

[0043) 01 *C5*Ofc* 1 ©JtttQ^ttOXStttK 

©«»©^ffi<D«*«-r. ^i4i©B[stji^«, 

n-eni800M m iswrnt* 5o S®S3l?Li90<DiES^ 
100AimTg>£. ^1 #^7^ABl50£3T2 ^-Yi*:? 
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[0 044] Sg 1 ©Sli6©JBJB©^SiaCC*5W 

cx^t @^m@ini"5T®jm@i6ir^^n/cn>f r 
>-y~c\ #sstttCxt?*s. Cgx«, H^m^nii 

x^lt^. A2ttiBJMMI«'t\ @^m®iii©il{i£ 
LT, Fm@n5©m{i^@^mSin©^ 

vw*, mmmmmsc— Mcomm^^^^^r^m 

ffi^Rb£:3>r>1tCx©H$;EifcRb- Cx2»\ 

[0045] m 1 <o9an<ojm<osag^s(om^ 

6fiR©^:*a*A««:/M/T, ft«JjaJEB|gB<fc 0 fejf 

JaSMEB^te, SfiiO(XDfi£*ffi(cEnJDStiSEE^», 
IBH*EE*OTO»EE*WfflM S tin* 4 i *itra 

^vt7 7A(cit «fiioocDse*ffiffli^ e> an-sjBE* 

3zmWfr h EPfln £ n S i PJEtJ^ & «t 4EE*«c J: 

CxiJ, ^©^&cj£t;/cffik:^{b*r£o 
[0 046 ] HS^iffiiiltciJ, mff*Vb^e>ffitSRb 

©lfQx(DAt?«Cx- Vb [C] T\ E|fflI»E**s 

SE<bor»*8f»Cx3&«{bOTfc % B#^»Rb-Cx^s 
corbel: Ofc^#ti©r\ «W«*ftttr«:. c©s 

>^cx©ffi^miEVcx ( = Qx/cx) iitm^o 

C ©mEE V cx^r^A^ ^ > f - * >x ©SWJMBSA 2 
^eaSKft^STg^KO, ®ffi*^>f-^r>x© 
iEEoiltffi^L, HUSK, F«fiUJ5*WBrT 
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W&MC xCD^ittCft? £ ^ > :r >1t C gx©ft^£ t 
A,£izP t T -5 C t #~C£ £ e 

[0 04 7 ] CcDck^^ffijIE^-feV-^^^ol^T, MJE# 
-fe'nOBf ©iiJ®jmSi6i<t @Sm@iii©PrJ3l$£: L 1 

[m] £U mg©W$J®S£rSd [m 2 ] it^i; ^ 
©ff^mCxlte:. Cxi=£ • Sd/Lii^c-S, /c/c 

is £«li?r^^ ccrte. i§®?©^a&ji© 

x#VbK:&&<i: mEE^Vb^e^^^TX^-^x.^ 
Cxi- Vb=Vb- £ • Sd/Ll=Qxl 
[0 04 8]-^ n>f r >-^CqxCDm^^, 

l6i<fc@SSfiln©MB8*SL2 [m] &C^bLfct§-£\ 
n > r : > if C x©fl§t[i 
s • Sd/L2=Cx2 

[0 049 ] —7a, iSlilllci:^- K«ffiri6©mfii 

Qxl/Cx2 = (Vb- £ * Sd/Ll) / ( £ • Sd/L 
2) =Vcx2 

tUK>. IB»©SEft«:j:S»?-«EEO»fctt, 
Vcx2-Vb= (L2-L1) /LI- Vb 

[0 0 5 0 ] l/c^ot, n>T r >^CxO^T-mi±Vc 

- Fmmiswm < % mmmmxn.coT^m 2 mmm-uo 
*^or«astifc»«iQ03&s*s*i^*#Ai. ceo 

H3<DlsI88"C«^- F«ffin6#S16$tt;fcJ;^ 
CCttO, n>r : >1fCxin>T r >^C qx^M^'JS^ $ v 
tlfctttBCca*. ^©^Jn^^lfCxtecfctfCgxCC 
te^* Y T * V b^EPft] $ tit l> 5 fc#>, ^ > -r^m^l 

(Cxl+Ccjx) Vb= (£ • Sd/Ll+Cgx) Vb=Qx3 

[0 0 5 2 ] cwjr, y-r+7^^6cff**sEninis 

ft, "5Jtt*gl6l<!:@S^iffia2lOPaRfi*«L2 [m] 
Stt, 

£ • Sd/L2+Cqx=Cx3 

<tao, *w©*sw*K{bufti>©r. M^Jn>T c >if 

C xfe J: C gx<D«B^«E«, 
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Qx3/Cx3 = ( (£ • Sd/Ll-S-Cgx) Vb) / <£ • 
Sd/L24- Cgx) = Vo(3 

Vcx3~Vb= ( (L2-L1) /Ll) • (£ • Sd/L2 
/ ( £ ■ S0/L2-hCgx) ) • Vb 

[0 0 5 3 ] C©fil«\ =J>f r >1fCgx*^SLair^ 
Vcx2-Vb= (L2- Ll) /Ll* Vb 
i^b-TSi, (£ ■• Sd/L2) / (£ • Sd/L2+C 
10 gx) (D^S^it^Tl^C t&fttf>Z> 0 Z<Dm\Z, 

>V C x2 1 a > <r>1t C qxi T**f i£ 5 ftfc#ffiH]&§©FJ 

©^fbfc J: iKS-T-«Ji<DS:{b©S(^/hS < & 9 , 

■ [0 054] c © J: 9 tc, H3e«faaiiai«iD0iOIB 

A2Kicfcor, E5E«*m©*EEaffcecilft3tta<fc5 

CCiEttUTt>£ft:tf>. S^mSlHi^7- KmSll6t<D 

IH©SKSWtt»«S«**«>T/jNSttfl[K:-c*S. -€■© 

[0 0 5 5 ] S S5£«ffiiii<tg«ioo<fc©HIK:ffi 
>f > tr— #>x©#- F*ffiii6#*£/c#>, S^KiooO 

A©£ffi*cfi^BB«0/c**tftttlT* Cim^^ 5 
30 &c&£ e H^m^mcDTJl 

a<r#-5„ ^o, ffi©@is^©^^ ^^^iflHt*** 

[0 0 5 6 ] m 1 ©JB»©JgJ«K:*jC»rtt. @^ 

xa irii^fat Stm*$J:WWB»IIS:gfc 
40 fe©*c*>Sii. £<DmS. ^MEM^m^ctj:^^ ft 

mm*-?*) mixmmmic^z h>*^«»*iftT*a 

^tcL/cxu^ fu-> hTft^rfeAi*. c©«^, g 

awffif©«*s»uaiu^-n^c«>, «tt*«E«:aaiirs 
50 [0 0 5 7 11/c ^1 <Dmm<D3&m(tO<$\,>x&. a- 



13 

K«Sii5*«fiiDO«:^Wia*ffi;»L/r29*tt*iS«)/c 
l/, Sgij»aWi2GrCCti6«:ttiK'r-S«JlECC^-prc^ 

5<fc5w: % ?HfiLifiHSA2-cfgl6-r^<fc^K:-rn^ 
[0 0 5 8 ] ±IB<Dct 5 (t , ^%9!<Dft 1 ©§686<E>JBU8 

- F«fi*aBW, Km^comfi^ssmsoMfei 

151— te'T£iS»ifOg*»ttfc<DT. @S»ffi*i8BKl/ 

[0059] (*2©jafc<wBjR) #mj}<Dm2<Dm& 

*mjjWtcmm&2&x&m*Bf$ l L. m^mm^<i: 
i^mmm^mm t t <omc a- f £ , f * 

[0 0 6 0 ] H4iH5tt, *»W©»2C0|6li<WgJB 

(D&mmmz, *EE**«-arr ^s&EE^-fe >vx 

F«B*JBjgKr**ffi*«ftS. H4B, t&EE 

^^>ifo^Mar'^)D, ^trcm^oimw&gkotcmx 

$>Z>o 04£>A-A 'Wcoiit, f^Tfg^e^-r 

mx$>z> a i4itx£.mx&z> 0 -rLuammiAxco^mmm 
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*1S2£#- F«SOW^ffl-7-i83(D8P^*Klir, 

iDODiaffi±iS*aori^ 0 ^a®7? 
ctsKT^SKJicctts. i90ttSfimaar*^ o 140 

10 6*«iooCD^a® (0M_LfI'J) tcBMfcS' "J r3 >& £CD 
*1*6»J1i20*JBJ5S-TS. -€-©SL ^O^BCc^mtt 

6, FmffiU- Fnz F«ffiT8BSfiSffl^-i08 
^STSPSm^-H3^r^-r^ (0 5 a) . 

[0062] ^§m±ti&cffitis y =1 3 i»s 

»130«:JKJ?5ET£ (05 b) . *©i«ffi^ftfC, 
20 ^ 5 Ftt^©W«*oaffi»»*4*«i*L/cf^ 

«i^ittlW4^i£Lt, «Ht»i40*JKfiS-rs 
(05 c) o *©3E*ffi*ftCC, T-H/5-»5A£±<fc-r 

« B B£«^aA«HF-ifi2*sJ:^-- F« 

(05 d) D 

[0 0 6 3 ] Hffi*«T»«8»^ii3*yJ:Cfni«r«a 

HJA»M3tD«i«a««|!ft*r4 (0 5 e ) . 
[0 064] «^140©««(D*^»CC{E«ffi (0ffi 
Tffl ) ^ 6 rfeftlfK ft W /c»«100^r 31 L T «SB140 
tCM6SSSM?Ll90^^*r€> (05 f) o ^7X7 

40 i4i*jBj3Era. *<Dfg(s «tt»i4o«^±(c^*-r-5© 

M*«ir4 (0 5 g) . 

[0065] *«c, m2<Dmm(omm<D&&immctett 
^ u /cKie^ -fe > it &c ffl 1 >6 gjisa s&m moffifs * 

50 -cucoti^. s»i#*sSA2tt. (-) 
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LTl>T, (+) *=F«CEPftISnfc«EiBIC**3<D 

tcii?nn^ e H3*5<tcFH9 trac»#* 

[0 0 6 6 ] SWr, SWx, SWf, SWo», -e-ft-eft 10 

^-fr^sffag, AitajRjpraB, cmmm^>T> 
^>^>^ % crtt, sai««i5ii«isia^«ffi5(x^sc 

li K«ffiH6te J: tfSSgBS^ffisoc!: K^ffiii 20 
6&f£^^^Tls~V-C&Z> 0 ffi|»t«SAi©H^-^*J 
»3&«*»«c^*l»fc» % iStlPMIgOD (-) A*4S8T<D 
Hfete:, ( + ) STOIfiifK^^ ^CD/t 
gl^mSincDffl^ST-cDmfe^, Jgi^mfi^^c 

[0 0 6 7 ] 2«c, »2©SUfeO0ffi(DS!g|$ga(c:*5^ 

> ? > if c x<^ njKfm® 3 sicomfi «« jes v m± v b 

> ^ C x^D Q xit , Cx - Vb£tzZ> 0 r3>-r>^ 
C TO 2 >f v * S Wffl@B3nw5)t 

[0 0 6 8 ] §Mmff^0S§COffi^miEE o^S, n> 
r>t^C o^Sffifflfig A KDlH**>6«I0IltStir^4 40 
fcft , lEiV ck# lt^-, fc*«©B$SJK: ia?n/c 

*s «fc socomfe i K— &c a * J: 5 cc , «ff 

[0 06 9] «EE«Vck*H*6LK:Wkrii, SW 
r, SWx, SWf, SWo# % *n**iTW*^«:sa»s 
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tt*#HHc, SJWWISAi© (-) A*«^6HS 

«aincciniwT (+) wff##«rrs. — 

>1fCr<Di&^HIWE«VbCCtt -5^:26, Hz P ft: r> fc*Kr 
^'SilSQr ( = Cr- Vb) &Cft£:fr|njK:, @^©gi 
u*6SW»SaAiO (-) AAMHFfcfilWC ( + ) 

TO^Hi-fi. cn^cDm^fi-i, x^fswt^H 

Qr-Qx-Cr • Vb-Cx- Vb=Vb (Cr-Cx) 
[0 0 7 0 ] L/c#oT, 3>^>*CraBfflH«E 

Vera, 

Vcf-Vb (Cr-Cx) /Cf 

t&4. ^bt, iRIMWIgAl© (-) A^ST-K* 
0, 

Eo-Vb (Cx-Cr) /Cf 

<fcft4. ^>f r >1tCdSCCDm{4^^jcSt"^1iM^:^ 
3>f f >^Cq)*J:iy f Cqr<D««T'»«*SiL/ 

[0 0 7 1 ] c<DW®<D»»©IK, »JH»BSA1CDX 

ace a o r c * s «r cd sum ts g a icd^t- cos , J*;* 

if, (-) ST-©lfi^fb$if^i^Mt^©rfe 

w^aiti. (-) asKF-o^ffiiiiiHWtcSF^itfs (t 

[0 0 7 2 ] COJ:^Cc, «BE«Vck*SHC[)JHlBW. n 
>^>1^CxOC^#^:gfSL', lo, n>-r>1fCf(Dm 
I^'niL, lo. EHfrcD«EaRVck*iLCDSBIffl<Dffl 

^rffi^mEEEoi itai*i'^ 0 fir, mmmvckfr 

Eo= Vb (Cx-Cr) /Cf 

JIEcXDfil^. (M4i^5CDJ: ; 5^^$n/cnrttmSl 
[0 0 7 3 ] H6«l7RL/fc*««BaaWaB-C«. JE^J 
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<, »«w&ai*K:»-r*«re8*«rWLrc^. 

[0 074] C (Dcfc 5 Ct\ BSWBilll.*$ «* tfXtgSS 
tt&50££doo£<DHCc#-- F«fillj6*R(** CCD*' 

*s*4/ta>, K«ioocs>a«m&ia*6S(*rs««ttr 

[0 07 6] »1 % 2©»lKD»lttCfcC>T, « 

iB-Ct©«f«fft«J6TS*Si, ^fiLSOcKaL 30 

-Y 9 ^ h + ^^^^^BBSCci^^ffi^WcLfc^, cn 

©*t»X»WE (IS) £rfflJ0LT s *ntC*tJSL/c« 
SE (HEE) *W-#JTS:&ffi«\ MUfc-f>^*tRtf 

«*ttS«Ef fc<DWB*IH*r S cfc 5 tt*£S»*/h3 40 
[0077]*^ »1, 2 ©SOteDJ&fc-Ctt, fitta 

i. ^ + ?^Ai*©^^*»fiELfc«JW**at) 
^S4CDT'*^ttg^. C©J:5&tl'&"Cfc, IE 
tt*a*/Bt»T;tf- Fmffi£IgSfr-r£C£T\ ^Sfi 
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>tf^ciJ:^L/c^si^coc^ri^HjLTi^^\ fteco 

[0 07 9 ] 1 1 , 2(D|Ofi©B«8"C«. s-r > 

-y>^©?I«j«ffi«:^Lr^S3&s, 

tf-dO*oBS*ffi£r««LTfeJ:i». c<o«flE 

[0 08 0 ] Jfc, »K 2 cr>HS6©JK»CC*5W £B 1 
ttiKKK«TS»2*Wli60teJ:CX*«ttC!>SI l 

[0081] ±e©j: 5«c.' ^w<Dm2<Dmmmm 

F«S*K«rr5««ifiBS«:RWyc«fi6i 
[0 0 8 2 ] 

fiLLOcfcSK:, «-FWi 
*tRWT, HS««©«^<tCCilSe3-eS«l5KiLyc 

tsctm, ss^EE^s^K<-r^>ci^r 

[0 0 8 3 ] S^c. ^7 - Fm«i*|gttf SIK«6#ecoB 

< r ^ c £ 

[0 084]Jt £?- F«S*KWT**«Ji*/h3 
< L/cCiOcJ:0, H5em®<Dm#^-^tc LTg«£ 
ABECC^irSlHlBSrMfflL'C, ^-Y ir^ ^ ACD^teCc 

[0 0 8 5 ] ^/c, FW6*»WfcCiCCctO, X 
[0 0 8 6 ] F«S*RWycC<t6CcfcO, H 
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EE^sm^ommtsujm & & « ± to saunas e> n £ . 
[B2]*i ©^©^«©x»*8K©ieBxs*^-r 

KBBL 

[14] *^HJcd^ 2 (DUtfetD^ttOSSlKBOVS 10 
[18] S£*D^g|£l® (EE* <DM5£X*i£:^ 

[09] se^^^g (EE*-fe>if) cosfimE^^ 

0K<D[n]SgiaT'&£ o 20 

10 x ^ ^ > VW&CDMXll 

20 J££iS*£S 

30 Wib**?:/ 

50 

51 

82 pj»«fiy-F 
ioo 

no Hill 

111 30 

112 a^m® y - k 

113 @^m®TSPS«Sffi^- 

116 F^ffi 

117 # — fwe f 

118 FmSTWS&KKH 1 
120 UlilfefiJf 
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125 ^2&#J1 

130 ms^Mm 

132 B£«&£ft?L 

133 #-F«ffi«tt?L 

140 WftA 

141 ^JH 

150 ^1 + A/1 

155 «^H$©^l^'>ft7 7Al 

160 ^2*I^Ji 

161 nJJWHi 

163 TOtaTWSttO^ 

170 ^2 £Vi-:7^ AJf 

171 pJt&m@gM?L 

180 ^3 3?^g 

181 nrawsouwjashp 

182 mjEwmcDttitttm^ 

183 fmwdbi**^ 

190 SS*il?L 

ai amiHn 

A 2 «HCW» 
Cf !l§jl=3>f r >1f 

Cqr S3M3£S&£:tf— F^Ss^tt^ 3>f r >1^ 
Cqx S^mffii^'- F«fiS#ttT=»>f s >lJ- 

CO ¥»=3>7 ? >^ 

If 

Csx HSKffiiSfij&s&Tn^^lf 

Eo ffl^HIE 
Rb ^VTXjgK 
SWf X-fy* 
SWo TsAv* 
SWr 

swx 

Vb /WTXfEi 
Vck ^n^^flEB 
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i6i ^amm 



1 1 2 SSffiffi U — H 
1 1 1 Hggg / 113BggaTg»«<l^ 



163 snSMTMR** 
A- 

181 RTM&Ottatf?- 




/I 00 



183*'-S«ff<D£*!itT 

i8z H»«®aa«* 



190£iSPtiI?L 116*- KM n7tf-KaftU-K 



[02] 



[0 8] 



ta) I . . ..^ ■1^120 *HMS» 



iie ir— KSS in**- h'W) — K i la if- K'sttTS«a«? 




170 H2^t77Ag 



1B1 T?fflft<»»ttAS** -180 *3«ffi«^ IBB ncsfta«Wijffi* 

133 *f— HS»fiR?l 





[04] 



163 



181 



1 1 2 B£m 'J — H 
<61f?tiM 11,1 H&U / 1 1,3 HJttMBTSHfcfHS^ 

V 100 Sfi 




V 



155 W*tt^*ia>^Y7^AAI 
118 #-K1 



--A' 

^83 KS£©&?3*ff 
^182 BJfeMOifc**^ 
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IM31 



1 1 1 mz.mm 
i8i btsi«4§ / 1 6i 




162 m^mtatiim^ 
ii6 ^f— mm 



t 

Eo 



100 



CH5] 



, \ A 110X1* 



(a) 



(o) 



(d> 





^125 3Rz*fe*iJ5 


— ^ — ^— 




. 120*1 mmm 

^100 M 



11 Hi- KM 117jtf-KU'J-K n8Jtf-H««Tffl 
^-1301 



181 Rr«a««m*» ieo*3i 

Ce) 



155 *w&BM\94+-?*hm 



-183#-F«»DaiZ>tt?- 




133 jtf-KI 
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:h6] 



i 1 1 m^m 



Vck 




60 &*£B5£WI 1 83 KVffitift V7- 1 00 £fi 
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[#iKffluES] 

[ffifflB] ¥fiSU'0*£9H4B (1 998. 9. 4) 

[ffiiEMass^] was 

[#iglffljE2] 

[«iE*tm**s] wmm 

[^iE*fm«S«] 9MBMF 
[«1E#&] 

C sS^S 6 ] ttMW KIR D H g n/c^smJlrtSPtcmigf 

^ttAoiiii ui?hisvh%> miie@^m©(D±g|5 

[f^*fiE4] 

imiEttmmm%] 0012 

[*fIE?;&] 
[ffiiEftg] 

[00 12]#C«: t ?Q 5 ^mE®Vck*5H^6L(£:^ 
{tU SWr, SWx. SWf, SWoAl, -g-n^ftTfMlg 

ai© (-) A^Sffi-?^6@^S@infi:rfiJWr ( + ) m. 

tCStSfc©, ^Utc^tcmMifiWWMmQr (=Cr- V 
(-) AA^KllSltft ( + ) «Sf*5#8&-rS 0 Cft6> 



Qr- Qx=Cr- Vb-Cx- Vb=Vb (Cr-Cx) 

a>x>^Cf©S^-ramBEVcf 

Vcf=Vb (C r-Cx) /Cf 
ifcS. -eUT. iHStfiflHAl© (-) A^ST-tcS 
M$trfc=i>7 ; >-^Cf©— S^t'Dffit^SCt* 
^fiSJE^^HISSOtbi^SEEEoSJ, @14#Kf£ 

0, 

Eo= Vb (Cx-Cr) /Cf 

tt£%>. rOT^tf-Coki. C©S{4tC^)£-rSSM=& 

[SIE^^B«] 0 0 18 
[0018] 

[iSS£8S&T£ft:«>©3MS] ±iB©lSS£S?&T£?e 

kh^£. #- F^s©±a5tcjf^sn/c*s 

«@©m{4^1b*5H^mS©*&giti^U < *> 
[^ffitIE6] 

[ffilEW^S^] 002 0 
[ffijEF^] 

[ 0 0 2 0 ] ^?3>£|g£. Stg©EE^ffi±&c0J& 

S@©«{4git*5@^m@©S{4^fbi^O < ttiJ: 5 

[ffiiE*f^S@«] 0 02 2 

[0022] ®fcmmtmi&n{tL<Dfflt,c*T^m&$>2> 
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MCx(C«{fc«i»*S*Cx®^«iOJt^/hS< ft 
«c^-F*S*«i, CQD#- F«g£ ««*jijg ^RK: 

[¥ttMJE8] 
[ffiJE*t^gS£] I3*ffl3 
C«iE«*Sa*] 0 0 2 5 

[filEft^] 

[0 0 2 5 ] S F«g*IMW S WWff 

[¥ttM!E9] 

[UlEfcMWfB*] 0 0 2 6 
[0 0 2 3] 

-F»B©±»^fiESh^ift«JBi, lffi«8»©± 

wcjBSsn&iuewii, twa*/- Fm@cmte^{b 

f««*ik»t &isffi*W3^fB £ % jwrr *£»»c 
* o , itisi^- Fmno!ean&ttttg*&& 

{*«9iiE 1 0 ] 

[mjEMmmmz] 0027 

[0 0 2 7 ] 4:AQBOfll^92 tCE»(D«IBtt, It© 
±«ffiJbK:»JSSft;fc#-F««£, firiStf- F«B© 



DBWJ4BB 5 fcJBflES ftfc £V + 7 ^ AM <L £ jMi 

-rs^&iae-c*!). B£«s&^-F«snoiean 
[mimmmm%} 0031 

[*iE*tt] SEJE 

[0 0 3 1 ] *«98(D»3R«6 »3j8I 
1, 2E«©*fftft«K:*Jtvc % ^Jf fcKSBSftft: 

[^ttfflEl 2 ] 
[ffiJE^taSS^] Qgffl* 
[»jE»*JBB«] 0 04 1 

[«IEWg] 

[0 04 1 ] HSSfiTBPS^MS^FiisfeJcCJ^pItt^ffi 
TUWWH 1 ifi3*$<fctf#- F*STSSa»»7-ii8K:S 
&?L£, »2y-f+'7'7AJli7(*6BW4. 

©ffl^JB^mto J: OlSli©aiAST-i82fc J: zfrt- 

fi (H2 e) o 
[*UBHiE l 3 ] 

[msEzmmmz] 004 6 

[ffiiE^ffi] §£H 
[ffiJEftS] 

[0 046 ] HS«ffim«:» % «E8BVb*P6!EiaRb 

<D«5Qx<D:rt;*$W:Cx- Vb [C] r% EP»BfcE&# 

c©*{fcJ:f9fe^:*i>0-c, S#««tt^*rtc, cos 

>^Cx(DST-mEEVcx ( = Qx/Cx) iltm^ 
C CDHEE V cx^A^ > tT- £*>X OiJtgLii «SA 2 

KjT^o CO<t5«:«J5Sr5i. B3E«iiiii3tf-F 
fe, flglC xCD^{b^x^T5 ^ > f r >^ C qxCDi^ 
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imjEtt#mmzi 0054 

[0054] C (D<£ 5 @^m@nife <fc uSjSHS 



1 6 3 «T«r«« 

Kl 




fee**. ecDSJH, «/ha:*JB6fb*«IBir*ci:*5 

[SjE^^SS^] BIB 
[»jE»*3BB«] Hi 

11] 

1 1 2HXHU- K 

1 1 3 BSTOTW&SdB^ 

10 OS* 

1 6 01 



1 8 1 BTftfctera 



1 8 3rf- HTO«0 



1 8 2 B95£«lft« 



1 v 



[«RMiE 1 6 ] 

[mjEMmmm^] mm 

[B2] 




14 0*ttJB 




f _ ^ 1 6 0S5Zs*&« 

(c) ^ 



(d) 




1 7 osnzy**?? *»m 



1 7 1 TOUfflftfl. y 181 *m*M<n&Jm?s 18 2 it£lffi©tiJ*Jaf 





[»jE***»»S] (US 



(18) 



000-28462 



* [04] 

^ 113 @5£S*TS£#Jft? 

— — ■* i o 0 s 



1 5 3*T4tf£« 



i s i ^r»is«© 



3^ffiIE 1 8 ] 
i i i 




1 5 53S£cd£]cd. 



118<f- K^ffi 



_Ja' 



18 3*- KM® 

as*** 

18 2 @5?«S® 



19 0S«R3tfL Ml6tf-Kfl 



1 1 72T- KHV- K 



[*«HHiEl 9] 
[fflIE»mSM«] 0® 

[07] 



1 1 2 s£«s y — Yy 113 H^msrasffisa*? 

— i i omm^m 
1 2 smixM® 




14 0«ttl 



3 6 3^ift««T^i£3»^ .lei pra*« 




i 8 1 *r»fctt«>auj«^ i 8 2 a^^aiotfi^tts^ 
r 8 oawaiaJt-^ / >i 83*- rs«©ai^j«^ 




] 3 8 FWS#ttfl. 
3 2 Bfr£«&&J£?L 



1 6 3 oTflnStB 
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1 8 1 ^IftSSro 



3 0#jh*r * T 



